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ARTICLES

Current State of Affairs of Japanese Language Information Processing
and its Practice at the University of Tsukuba
Kazuhiko Nakayama
Akifumi Oikawa

Science Information Processing Center
University of Tsukuba
Ibaraki, Japan

This paper was presented at the American Council of Learned Societies'
Conference on East Asian Character Processing in Automated Bibliographic
Systems, Stanford, Cal., November 8-10, 1979.

I. Introduction. The University of Tsukuba opened its doors in October 1973
as a university of tomorrow with (1) the introduction of a new framework
for education and research, (2) a novel university management, and (3) an
open university as its three distinguishing features. During the prepara
tory stages for founding the university, plans were made to establish a
computer center and introduce a large-scale computer. At this early stage,
research and development could be carried out to develop centralized
operations control and efficient uses of the computer, as well as applications
of the computer to education, research, and university administration. In
1978, the Computer Center was reorganized as the Science Information
Processing Center.
We developed plans for the Tsukuba Integrated Campus Information Processing
and Sharing System (TICIPS) in order to make efficient use of computer
resources. Rather than introduce a large number of simple limited-purpose
small computers, we focused on a large-scale computer with a large-capacity
storage file. What we wanted was to develop a single, primarily online,
integrated system which the whole university could use efficiently; a
system which, with front-end processors set up for data collection and pre
processing, could be used "easily, anytime, from anywhere." Plans were
drawn up around a number of problems and factors with which we had to deal,
from the geographic layout of the university itself, to Tsukuba's role as
a pioneer in information processing techniques in Japan.
1) In order that researchers could use the computer from anywhere on
Tsukuba's campus, which is four kilometers north to south and one kilometer
east to west, 800 paris of hard lines, fourteen remote batch terminals, and
over 100 CRT terminals were set up. And so that access would be possible
at anytime, we decided to have the computer twenty-four hours a day.
2) For university administration, a good deal of waste results from making
many small, separate files for each task, and it is impossible to create
an integrated information processing system. Once data has been organized,
it is then necessary to store, integrate, and provide support management.
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Therefore, we decided to hring university administration affairs under a data
base management systen..
3) Through the advancement of new technology, and along with the birth
of new fields, there has been an explosive increase in the volume of academic
information which is created. Moreover, this information is related to many
different fields; it is varied and of high density. For researchers to
obtain easily from all this information, that information which they need,
they must have access to a large number of bibliographic databases and be
provided with primarily online information retrieval systems. With the
approximately twenty databases we have acquired at the Center, we provide
retrieval services to researchers both at Tsukuba and outside.
4) The Science Information Processing Center does not simply provide
operations control for the computer or services to the users: it is also
meant to carry out research and development that is necessary to those
functions as well as of values to the advancement of information science
in Japan. These latter purposes are being served in the following ways at
the Center.
a) Development of information retrieval systems.
b) Development of hardware .and software for Japanese language information
processing.
c) Development of an online library system called "TULIPS" (Tsukuba
University Library Information JProcessing System) based on results of
a) and b ) .
d) Development of hardware and software for braille input and output. We
have completed work on an experimental prototype of a braille printer,
a braille portable typewriter, and braille display to be used in on
line systems and are now testing.
e) Development and trials on a computer assisted instruction (CAI) system,
both hardware and software.
f) Development of a database management system for graphic data.
g) Research on bibliometrics use in databases.
The rest of the present paper will outline the current state of affairs of
Japanese language information processing, along with more specific ways in
which such information comprising both kanji (Chinese characters used in the
Japanese writing system) and kana (Japanese phonetic alphabet) is being
processed at the Science Information Processing Center of the University of
Tsukuba.

II. Japanese Language Information Processing in Japan
1. HARDWARE
i) Input. At the moment there are a number of ways available in Japan to
enter kanji input to the computer, but no single decisive system that can
be used universally has emerged yet. No matter which system we may choose,
it would not be able to provide an ideal system for feeding up to ten
thousand kanji characters in regular use to the computer until we have access
to input devices capable of recognizing character patterns and human speech.
It may be said, therefore, that the present kanji input devices will remain
in use for the time being. Interestingly, the tablet system is becoming the
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kanji input system in most common use, in comparison with the shift key system
which was popular several years ago.
Under the tablet system, one key corresponds to one character, while the
shift key system correlates one key with multiple characters. In either case,
the physical size of the system and the ease of use have limited the number
of characters that could be carried on the device to 3,000 to 4,000. Under
these conditions, if one wanted to enter characters not Included in this
3,000 - 4,000 stock, he would either not be able to key them in at all, or
have to go through a very complicated set of processing procedures. Where
there is a limited number of characters being carried by an input device,
the selection of characters to make an appropriate set becomes a critical
factor. The trouble with the models currently available on the market is
that every manufacturer uses characters of his own choice, causing a great
divergence. Thanks to the establishment of JIS (Japan Industrial Standards)
character codes in 1978, it is expected that there will be more uniformity
in the selection of characters by each manufacturer.
The touch method, like that employed on the English typewriter, is another
input approach which is gaining popularity. "Lineput" was the first
commercial model using this method, followed by "Kantex" and "KIS". All of
these methods make use of a code word consisting of two to four kana or
alpha numeric letters for each character that is formed either by its pro
nunciation or by association of its character pattern. The puncher then
memorizes these codes beforehand and keys in the same manner as a typist at
an English typewriter.
Another kanji input system adopts software that converts kana to kanji; the
system is widely used for entering names and addresses.
With respect to the most efficient and accurate way of feeding Japanese
language information to the computer, each of the above-mentioned systems
has its own merits and demerits. The ultimate solution to this problem
would probably be an input device that utilizes pattern and speech recog
nition techniques; however, it will be a long time before such systems can
be put to practice.
In any case, the most viable way for the time being would be to modify or
combine the presently available models. Those who follow this approach
should give the following serious consideration:
1) Japanese language information usually carries varying sets of kanji
characters, and the frequency of those characters in use differs from one
type of information to another, depending on the purpose of the information
(whether it is a business document or scientific paper), as well as on the
field that it particularly deals with, e.g. information science, history,
or biology, etc. Our survey studying many papers in this respect showed
that the number of different kanji characters used were much less than ex
pected; we found that even those born in the Meiji era (more than 70 years
ago), who are believed to have a tendency to use a greater number of
different characters than used by younger generations, in fact used no more
than 692 different .kanji characters. Most of the people polled were found
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to have used less than 400 different kanji in their papers. It was also
revealed that, although the number of different characters in use was some
what similar among our survey subjects, different sets of characters had
been used by different people. It was also the case that the same person
uses different sets according to the purpose and field of his discourse.
From this analysis, we concluded that a distinction should be made between
the system for professional
of kanji input systems. A professional model should be able to feed the
data of several thousands of different characters to the computer at the
highest possible speed. To meet this end, the touch method is highly recom
mended. In sharp contrast to this, input systems for general use will han
dle only some hundreds of kanj i, which makes the operation of the device
far simpler. As mentioned earlier, since the character set in use varies
with the individual, and with the purpose and field of writing, it will be
very desirable if character types for input are replaceable according to the
requirements of particular information in question.
2) We often find the same words, idioms, or expressions appearing
repeatedly in a business memorandum, letter, or scientific paper. Should
we be able to give macro definitions of such words, idioms,* or expressions
and further key them in automatically, the number of key touches required
to enter those recurring words, etc., would be tremendously reduced. There
are already a few input devices capable of giving macro definitions; but
all these devices unfortunately demand complicated operations. Furthermore,
the number of definitions given is quite limited at the present stage. We
believe that the Improvement of such devices for simple handling and larger
definition capacities is something that we can readily put our fingers on.
3) It is required that the input device for Japanese language information
be oriented toward online use at a time when online processing is becoming
a way of life. Online use of kanji input systems has a great advantage
when it comes to the ease of editing input mistakes or compiling the keyedin information.
4) One of our pressing needs in the area of office automation dictates the
"automation of documentation in Japanese." To translate this into action,
we have to develop a Japanese typewriter which compares with an English
language typewriter in its operability, and a Japanese-language word pro
cessor having functions comparable to those on an English counterpart. In
fact, Toshiba and Alps Electric Co. Ltd. have already put their versions
on the market. Toshiba's JW-10, which made its debut 1978, and Alps'
CT-2000, which has an online function, have come into the limelight as the
first full-fledged Japanese-language word processors.

ii) Output. Unlike the input devices, the kanji output devices are be
lieved to stand closer to practical application except for the cost factor,
since most problems encountered in the processing of Japanese language
information—such as too many different kanji characters—can be coped with
by employing appropriate hardware. Up to now, quite a few models of
varying printing systems, both Impact and non-impact printers, have been
developed in Japan.
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In addition to low price and compactness, a good printer must meet the
following functional requirements: (1) high output speed, (2) high print
quality, (3) abundance of different kanji characters carried and easier
access to future expansion of the kanji stock, (4) variable character sixes,
(5) ability to accommodate output forms of various sizes and quality (such
as regular paper, sticker labels, thick paper, e t c ) . As a result of the
manufacturers' ingenious research and development, Inexpensive printers have
been improved almost to their maturity (e.g. wire-dot printers that carry
4,000 to 8,000 different characters and print out at a speed of 30 to 40
characters/second). Where there is no need for high-volume output, these
types of printers can meet most of the practical requirements. Each of the
wire-dot printer manufacturers has devised its own printing head comprising
24 wires, which print out Ming-style characters of quite satisfactory
quality. It is possible also on this type of machine to get hardcopies as
it types out the original. With these merits, the wire-dot printers will
remain popular for some time. Other impact printers include the cross-bar
system and character-font-drum system.
As for non-impact printers, each manufacturer has its own version under
development; however, the once-popular electrostatic printers have given
way to xerographic printers such as optical fiber tube printers (0FTP) and
laser beam printers (LBP), as the latter two do not require specially pre
pared, costly output forms as in the case with the former. In both optical
fiber tube and laser beam methods, printing is achieved by creating a
latent image on a photoreceptive cylinder or plain paper and transferring
it onto the surface of plain paper. Under this system, as long as there
are character fonts on hand, it is fairly easy to produce characters in
various sizes, and at the same time to get high quality character prints
with the resolution of about 10 dots/mm and to meet a high speed output
requirement. Because of the complex printing process, which involves
(1) the producing of a latent image on the photoreceptive cylinder, (2) the
transfer of the image, and (3) the thermal fixing of the image on a plain
paper surface, the physical size of the device is bound to be quite large.
Some manufacturers, like XEROX and CANON, however, have succeeded in
alleviating the problem and have come up with very compact products, such as
XEROX-1660 and CANON LBP/10.* Printers using optical fiber tubes or laser
beams will probably become the mainstream of future kanji printers. Besides
these printers, the non-impact printers include ink-jet printers, ink-mist
printers, thermal printers, and electrostatic printers. The ink-jet type,
in particular, is considered very promising, because of its low noise level,
high potentiality for miniaturization and price reduction, and capability of
color output that will make the printer subject to a wider range application.
* The CANON LBP/10 was made public in May, 1979. Its extremely small
dimensions, 874 x 538 x 443 mm, were possible because of a semiconductor
laser used in the printer. It has a print-out capability of ten A4 size
sheets of paper per minute, and has a resolution of 240 dots/inch capable of
generating quality characters.
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lit) Online Terminals. It is believed that various types of terminals for
online processing of Japanese language information will achieve tremendous
improvement in terms of the functions and available models. In fact, an
increasing number of CRT's have become capable of displaying kanli. The
dominant display method in these CRT's is dot-representation, and the Ming-style
font is the most widely used script. Some CRT displays have a high resolu
tion that allows the screen to carry more than 1,000 characters. Most of
the online terminals on the market are sold in a package of a CRT display,
kanji input device and optional hardcopy output device, thus putting the
price of the whole system in the high range of twenty to thirty million yen.
Yet, some models priced at only a few million yen have also been developed
and marketed to meet the demand of the majority of users unable to afford
the larger models.
The ongoing shift in the mode of computer use from batch processing to online
processing has created the need to develop a Japanese language information
processing system suitable for online use, that is, a light, small, and lowpriced system. For example, kanli input may not be necessary for, say,
inquiry at a city hall. In such cases, data can be fed in the form of either
kana or alphanumeric characters, and information can be retrieved in kanji.
It is not at all far from reality to produce such a system with the present
technology at comfortably low cost, and in size comparable to that of a
regular alphanumeric CRT display. Another possibility is that we might be able
to have access to inexpensive online terminals for kanji output, should we
convert facsimile (now prevalently used in business as a means of transferring
information) to a computer terminal capable of delivering both kanji and
graphics. As seen in this instance of facsimile application, we believe
that the development of a more compact, easier-to-handle, inexpensive on
line terminal is an urgent need that must be met if we are to strive for
wider acceptance and use of Japanese language information processing.

2. SOFTWARE. The rapid progress in hardware technology has brought about
high-performance and low-price, as we have pointed out. In the field of
software, however, we are not likely to see a similar progress happening
in the near future. So we must review the past research and development
and
develop software that will be compatible with the new hardware. Here
are some items for consideration concerning such software development:
i) Systematization of Software Including an Operating System for Japanese
Language Information Processing. There are quite a few areas in our ver
nacular information processing that cannot be coped with by conventional
software technology. In addition to 3,000 to 10,000 different characters
regularly used, problems peculiar to the processing of Japanese language
information include our coding system, in which one Japanese character is
represented by two bytes. The very fact that all of these problems are now
handled by application programs developed by users is posing a great obstacle
to the dissemination of information processing in Japanese. In this light,
it is indispensable to systematize various programs including an operating
system, such as a file management program IR system, sort merge, and a text
editor, which are necessary to process Japanese information in the same
simplistic manner as alphanumeric character and kana.
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Recently, Fujitsu has made public its JEF (Japanese Processing Extended
Feature), which comprises hardware, basic software, and even an application
program in its architecture. JEF is virtually the first operating system
that has ever incorporated a function to process Japanese language information
into an operating system. Although JEF's performance level remains yet to
be seen until its release on the market, it has no doubt marked the beginning
of the era of information processing in Japanese.
ii) Integration of Character Code and Control Code. One of the causes that
has hindered software development is the lack of a common character code
system among the manufacturers of hardware. Fortunately, however, since
JIS instituted the standard character code in 1978, increasing endorsement
has been given to the JIS code. A similar standard for the control code is
expected to come out during this year, in 1979. As a result of such standard
ization, software development has been made much easier, as the compatibility
of data and software between different models, as well as the compatibility be
tween terminals, have been established. The outstanding issue in this area is to
reach a consensus on how to deal with those characters outside of the JISdesignated ones.
iii) Sorting and Lexicon. Sorting is one of the most formidable problems
involved in software for Japanese language information processing. By
"sorting" we mean to sequence information in correct order in accordance
with a certain base; however, when it comes to Japanese language information,
it is quite difficult to readily find necessary information, even when it is
sequenced in the order set down by JIS codes. Particularly, the infor
mation on personal names and place names in Japanese becomes useless unless
their pronunciation has also been entered. For a successful sorting of
Japanese language information, it is necessary to make databases of vernacular
lexicons and dictionaries of peripheral information of the kanli itself, e.g.,
Chinese and Japanese pronunciations, the left-hand and right-hand radicals,
and the number of strokes of the characters. And we also need to develop
software that will enable us to make full use of these kanl i-related data
bases. In so doing, it is most advisable to create a sorting system that
allows various types of sorting in response to the purpose of information
retrieval or the kind of information itself: for example, sorting may be
done in order of pronunciation in the case of personal names and place
names; in another case, by order of the radicals; and in yet another case,
by number of strokes.
Iv) Editor. We should undertake the development of a text editor which will
enable the user at a terminal unit to revise and edit the Japanese text
already fed to the computer, for online processing is expected to become a
future way of life.

III.

Japanese Language Information Processing at the University of Tsukuba

1. BACKGROUND. Predicting that computer processing, specifically input and
output, of Japanese language information processing would be the central issue
in future information processing in Japan, Mr. Oikawa and myself started
research on kanji output at International Christian University in 1973. The
printing system adopted at that time was a method electric discharge to
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print dots on electrostatic recording sheets. At that time, the prevalent view
as to the smallest dot-matrix to represent a kanji character was that it
would take at least a 32 x 32 dot-matrix. For the purpose of storing the dot
pattern in the computer, it was obvious that the smaller the number of dots
used, the better. After several rounds of tests with different font patterns
having matrices of varying dot numbers, it was proved that a 24 x 24 matrix
would suffice for practical purposes. The next step was to identify a proper
method to create 24 x 24 dots font patterns with ease, and finally in 1974
we succeeded in making a character pattern input device. Since then, the
University's input device has been turning out kanji characters generated
by the standard 24 x 24 dot-matrix fonts. To cope with the high running cost
and slow output speed accompanying the electrostatic recording system,
other printing possibilities were also considered. As a result, we found
that a laser beam printer would be the most appropriate system. In 1977
we bought CANON'8 first laser beam printer, on the basis of which we further
built a kanji output system.
The research and development of an online terminal capable of kanji input/
output was started in 1973. The first such unit was completed the following
year. It was composed of a pen-touch keyboard entry device carrying about
2,500 characters and an output device equipped with a storage tube type
graphic display. The terminal was connected with the large scale computer
via a minicomputer which would perform editing functions. Later on, it was
modified and developed by an American company* to make a stand-alone kanji
display terminal containing a micro computer. This modified version is now
assembled and sold in Japan by Alps Electric Co. Ltd. under the product name
of CT-2000.
2. CHAIACTER PATTERN INPUT DEVICE. To be able to process in the computer the
information consisting of characters other than alphabet or kana — kanji, for
example — and to give output of such information on the CRT display or
printer, we first of all have to create font patterns of those characters as
well as to enter them somehow into the computer. At Tsukuba, the font patterns
are produced by first drawing a character design on a sheet of paper mostly
with a 16 x 18 or 24 x 24 matrix pattern, and then converting the bit pattern
to an octal or hexadecimal number. These numerical codes are then fed to the
computer by paper tape or punch cards. But this has been found to be a costly
and time consuming method, which also demands rather technical skills.
Our character pattern input device was developed with a view to making this
cumbersome font production and input process less costly and easier to under
take. The main frame of the deviee itself is a modified version of Shimada
Physical Chemical Electric Corporation's mark card reader, MR-125. This
modified MR-125 is now connected with a TOSBAC-40C (64KB). The standard
MR-125 is capable of reading both sides of a mark card simultaneously. The
maximum number of marks the unit can read is 12 x 80 on the face side and
12 x 40 marks on the back side. On our modified unit the reader of the
original MR-125 was converted, enabling it to read 24 rows in one column
rather than 12 rows. Since the memory capacity was not expanded in line
with the two-fold increase in information content in a single column from
*Graphtek Co. Ltd.; 2959 West Fairmount Ave., Phoenix, A z .
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12 to 24, only the face side of a mark card (24 x 80 marks) could be read.
Though a regular mark card with a timing mark on it could be used for en
tering data, we decided to use specially designed "font pattern input cards",
which are also capable of entering peripheral information of the characters
in question (e.g., language code number and character code number). On the
mark card, the marks in the area where the font pattern is to be entered are
so designed as to have equidistance between the center lines of adjacent
columns as well as rows. This particular design was adopted in order to
avoid a possible image difference between that which has been entered on the
input card and the font pattern that the computer carrys in its storage.
Also this input card can accommodate font patterns of any size that fits
within the 24 x 36 matrix, and characters can be entered either lengthwise
or along the width of the card.
By now, the Center has created about 8,000 Ming-style font patterns of the
characters included in the JIS character code level 1 and 2, and has also
created about 4,000 Gothic-style font patterns in the JIS character code
level 1. To do the job, one part time worker spent about five months;
when he began working he was a rank amateur in this field, but in the end
he managed to put out high quality fonts. From these experiences, we
found the merits of this system to be as follows:
1) Even a layman can use the device.
2) Font patterns can be produced in a short period of time.
3) Because of the use of mark cards, the correction and management of font
patterns can be done almost effortlessly.
If choosing a right program, the device can produce a character by even using
multiple mark cards. With this added feature, it is possible for the device
to enter characters and diagrams of virtually all sizes.
3. LASER BEAM PRINTER. In 1978, once the Center had planned to purchase a
kanji printer, it made strenuous efforts to compare performance and price of
various models then available on the market. But there was no printer that
was able fully to meet our requirements. Under such circumstances, a de
cision was made to develop a kanji printer of our own. Though we would
buy only those parts which could not be readily developed at the University,
it was not at all our intention to buy a complete printer system. We pur
chased only the printer unit of CANON's Laser Beam Printer System, LBP-2000.
From then on, we started building up a kanji output system of our own around
that printer unit (this system is hereinafter referred to as "LBP system").
A laser beam printer is basically a xerographic printer which modulates a
laser beam depending on the output pattern, scanning by a revolving mirror,
and fixes a latent image on a photorecepting cylinder. If a proper control
unit is available, this type of printer can deliver all kinds of characters
and diagrams. The LBP system we developed has this function and is now
applied to a diversity of university operations, including the issue of
scholastic performance certificates and the printing of a book catalog at
the University library.
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LBP-2000 is capable of delivering up to 33 sheets of output paper per second
in the size of 8.5 inches by 11 inches (JIS A4 size). It has a data output
precision of 2,304 x 1,664 dots (that is the resolution of about 8.4 lines/
per mm) on one page of A4 size paper. This means that, if kanji is printed
by a 24 x 24 dot matrix, 96 x 69 - 6,240 characters can be written on one
page. We at the Center have developed a control unit that helps LBP-2000
make the best use of this function. The control unit now connected with a
minicomputer consists of a memory device with 700K Bytes (KB), character
output controller, graphic controller, and scanning controller. In this
system, the large scale computer handles such functions as documentation
including text editing, formating and editing and processing of character
patterns. On the other hand, the computer generates character data and
pattern data to magnetic tape and further onto the LBP system. This division
of labor within the system enables the large computer's CPU to reduce its
load and to bring about its ease of CPU change.
The basic functions of the controller are:
1) Character Output Mode: The 720 KB memory is also used as a font memory
for the generation of character patterns, and the controllers play a role
of character generator. Due to the use of random access memory (RAM), the
replacement of character patterns is carried out quite freely; if font pat
terns are prepared in advance, this system can generate not only kanji but
any other exotic characters, like those in Arabic, Hangul and Thai scripts.
The Center is, as a matter of fact, currently preparing, in conjunction with
the National Museum of Ethnology, for printing out the glossary of "The Code
of Three Sealed" a Thai legal document written from 1350 to 1805.
2) Graphic Output Mode: The system is able to process graphic (pictorial)
data, which are represented as patterns of dots stored in the RAM.
About
400 KB of RAM'8 full 720 KB memory capacity are required to contain one
pageful of graphic data, which is then transmitted to the printer hardware.
3) Mixed Output Mode: In this mode, character patterns and graphic data
share the use of RAM, so that the simultaneous character output and graphic
output become possible.
Thus, the LBP system developed at Tsukuba has been designed in such a way that
it takes advantage of the maximum efficiency of all the functions provided
by a laser beam printer. The graphic output capability is recognized as one
of the systern's major selling features.
As for support software of the LBP system, approximately 100 programs have
been developed to this date, and they are all utilized as part of the system's
subroutine packages. The primary objective of the creation of these program
groups was to alleviate the problems associated with the user's program
development. The development took place under the following policy:
1) To create machine-independent as well as device-independent software
so that the programs can be applicable to different host computers and even
to new models with minimum alteration.
2) To create software with high compatibility and flexibility so as to
enable the user to utilize it according to his degree of mastery in computer
operation.
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The user working with this system can obtain necessary data output just by
calling relevant subroutine programs and connecting them with each other.
It is also possible for an unskilled computer programmer to implement a
group of subroutine programs of his own devising by modifying, or developing
a new, low level program, since these subroutine groups have a hierarchical
structure.
The LBP system has been ptxt to actual use by a variety of users since Janu
ary 1978, when the six-months-old development stage came to an end. The
general reaction of the users to this system has been mostly positive and
satisfactory; we have identified several items for future development as
follows:
1) Simultaneous use of multiple scripts (such as Ming and Gothic style).
2) Access to free scale-up and -down of font size without affecting the
print quality.
3) Miniaturization of devices and dominance of online terminals.
4) Capability to print out mathematical and chemical equations.
At a time when the computer processing of Japanese language information is
expected to become increasingly popular, an early implementation of the
above four items is a prerequisite to our future projects. What we must
avoid doing here, however, is to churn out inexpensive hardware at the ex
pense of output quality and speed. Some of the recent kanli output devices
whose major selling point is the low price seem to have sacrificed the print
quality to a damaging extent. We should strive to create hardware that puts
out printings good enough to be readily used in day-to-day research and
business activity.
4. ONLINE TERMINAL. Kanji display terminal CT-2000 is superior to the con
ventional models in terms of low price and abundance of editing functions.
Equipped with a wealth of options (kanji printer, paper tape reader, paper
tape punch, floppy disk), it is designed to meet needs arising from a wide
variety of computer use modes. This terminal is also geared to be used as
a Japanese word processor in the future.
Its principal editing functions are:
1) Retrieval of characters.
2) Deletion, insertion, and replacement of characters and characterstrings.
3) Deletion, insertion, and replacement of a whole line.
4) Tab setting.
5) Definition of idioms.
6) Processing of characters other than those in the JIS standard code.
7) To specify whether the statement is to be written horizontally or
vertically.
8) Setting up a protection field.
A micro processor within the terminal unit makes it possible to have all these
functions performed either online or offline. At the Center, this terminal
is used to edit Japanese information already stored in the file of its
host computer. A software development program is under way at the Center to
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display the outcome of information retrieval by IDEAS/77* in mixed repre
sentation of kana and kanji.

Finyin vs. Wade-Giles for Library Purposes
Beatrice Ohta
Ben Tucker

Processing Services
Library of Congress

(This article was written in 1979, prior to the Library of Congress
announcement of its tentative decision to adopt pinyin. Mrs. Ohta is Head,
Chinese/Korean Languages Section, Descriptive Cataloging Division; Mr.
Tucker is Chief, Office for Descriptive Cataloging Policy.)

New ideas about romanization schemes seldom receive unanimous acceptance by
librarians. What is tried and true always has strong adherents, while the
proponents of new systems are as vehement in their partisanship, sometimes
as automatically as are the traditionalists who cling to the status quo.
It is inherent In the nature of all writing systems that they are less than
perfectly hospitable one to the other, a fact that provides ample oppor
tunity for claims both pro and con. The present controversy over Chinese
romanization, however, appears to have less justification for debate than most.
Since the public is already using pinyin widely in place of Wade-Giles,
libraries do not appear to have much choice if they are to serve the purposes
for which they were established. They must accommodate themselves to this
change in usage.
Chinese characters, which number about 50,000 in a large dictionary, were
developed more than 4,000 years ago. Examples of written Chinese date back
to at least the 15th century B.C. During this long history the characters
have served as the written medium for Chinese thought in all fields. In
fact, they provide a tremendous practical aid for communication among the
millions who speak different forms of Chinese. These forms differ most in the
spoken language, due to the various distinctive pronunciations that characterize

•IDEAS/77 is an IR package developed jointly by Science Information Processing
Center at University of Tsukuba and Toshiba. The package is not only capable
of performing bibliographic search but also retrieving numerical data, along
with statistical processing and calculation of various kinds. IDEAS/77 has a
function of DBMS on which TULIP has been formed.
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